Heavy quarks, like charm and beauty, are sensitive probes to investigate the colour-deconfined medium created in highenergy heavy-ion collisions, the Quark-Gluon Plasma (QGP). The ALICE Collaboration measured the production of D 0 , D + , D * + and D + s in Pb-Pb collisions at √ s NN = 5.02 TeV. The measurement of the nuclear modification factor (R AA ) provides informations on the in-medium parton energy loss. In addition, the comparison between D + s and the nonstrange D-meson R AA allows to investigate possible modifications of the charm-quark hadronisation mechanism in the QGP. The most recent results for these observables, which were obtained by analysing the latest 2018 data sample of Pb-Pb collisions, are presented as well as the comparison with theoretical model calculations.
Introduction
Heavy quarks (i.e. c and b quarks) are excellent probes for the characterisation of the deconfined medium created in ultra-relativistic heavy-ion collisions, the Quark-Gluon Plasma (QGP). Because of their large mass, heavy quarks are mainly produced in the early times of the collision, before the formation of the QGP, via hard-scattering processes [1] . The nuclear modification factor (R AA ) of hadrons containing heavy quarks, which is defined as the ratio between the transverse momentum (p T ) spectrum in nucleus-nucleus collisions (dN AA /dp T ) and the p T -differential cross section measured in pp collisions (dσ pp /dp T ) scaled by the average nuclear overlap function T AA , is used to inquire the properties of the in-medium parton energy loss. The comparison between light-flavour and heavy-flavour hadrons gives insight into the dependence of the energy loss on the colour-charge and quark-mass. Furthemore, it is predicted that heavy quarks could hadronise via coalescence in the medium and, therefore, the comparison of the heavy-flavour hadrons with and without strangeness can provide information on the possible modification of the hadronisation mechanism [2] .
Charmed mesons are reconstructed in ALICE [3, 4] at mid rapidity (|y| < 0.5) via the following decay channels: D 0 → K − π + (BR = 3.89%), D + → K − π + π + (BR = 9.46%), D * + → D 0 π + → K − π + π + (BR = 2.63%) and D + s → φπ + → K − K + π + (BR = 2.27%) and their charge conjugates [5] . Kaons and pions are identified with the Time Projection Chamber [6] via their specific energy loss and with the Time-Of-Flight detector [7] . Particle identification (PID) of the decay products and geometrical selections on the displaced decay-vertex topology are applied to reduce the combinatorial background. The D-meson raw yields are arXiv:2001.05949v1 [nucl-ex] 16 Jan 2020 
Non-strange D-meson nuclear modification factor
The R AA of prompt D 0 , D + , and D * + is measured in central (0-10%) and semi-central (30-50%) and compared with the result in peripheral (60-80%) collisions previously published (2015 data sample) [12] . Figure 1 (left panel) shows an increasing suppression from peripheral to central collisions compared to pp collisions [11] .
Furthermore, the first measurement of the D 0 down to p T = 0 in Pb-Pb collisions is performed by exploiting only the PID capabilities of the ALICE detectors. Thus, the p T -integrated R AA of the D 0 is computed using the measured R AA and a FONLL-based calculation for the extrapolation in the unmeasured p T region. Figure 1 (right panel) shows the result obtained in Pb-Pb collsions, which is significantly below unity, compared with the one measured in p-Pb collisions at the same centre-of-mass energy [13] . Figure 2 shows the average prompt non-strange D-meson R AA compared to the predictions by theoretical models based on the charm-quark transport in an hydrodynamically expanding medium [14, 15, 16, 17, 18, 19, 20] (left panel) and on perturbative QCD (pQCD) calculations of high p T charm-quark energy loss [21, 22, 23] (right panel). Moreover, some models [15, 16, 17, 18, 19, 20] include the hadronisation via quark coalescence. The R AA for p T < 10 GeV/c is fairly well reproduced by most of the models that implement heavy-quark transport in the medium with a realistic hydrodynamical evolution. The high-p T region of the R AA is well described by pQCD-based models, as well as by the MC@sHQ+EPOS2 and LIDO models. 
D + s nuclear modification factor
The D + s R AA is measured in the same centrality classes of non-strange D mesons to investigate possible differences in the charm-quark hadronisation mechanism. A supervised Machine Learning (ML) technique is adopted for the optimization of the signal extraction which allows the extension of the low and high p T reach of the measurement. Figure 3 shows the prompt D + s R AA compared to the non-strange D-meson R AA and to the theoretical predictions of models based on heavy-quark transport in the medium and coalescence. Fig. 3 : Average R AA of non-strange D mesons and R AA of D + s meson in the 0-10% class compared with heavy-quark transport models [17, 18, 19] . The comparison shows a hint of a D + s R AA larger with respect to that of non-strange D mesons for p T < 10 GeV/c, as expected in case of hadronisation via coalescence due to the enhanced production of strange quarks in the QGP. The enhancement of D + s over non-strange D mesons is highlighted in Fig. 4 where the ratio between D + s /D 0 measured in Pb-Pb collisions and the result obtained in pp collisions is shown and compared with the theory calculations based on transport models. The ratio is fairly described by models including interactions with only collisional processes [17] .
Conclusions
The measurements of D 0 , D + , D * + , and D + s R AA performed on the latest sample of Pb-Pb collisions at √ s NN = 5.02 TeV collected in 2018, show an improved statistical precision by about a factor three (two) in the central (semi-central) collisions with respect to the previous results published by the ALICE Collaboration [12] . During the LHC Run 3, ALICE is expected to perform even more precise measurements thanks to the improved precision of the upgraded detectors and to the larger data sample that will be collected.
